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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS: 

1. (Currently Amended) A manufactur i ng mold having a portion th e r e of 
inc l uding a manifold contain i ng ono or more spru e s or runn e rs, th e man i fold b e ing 
Plastic mold tooling formed of a hot rolled boron-free steel alloy plate which has 
been manufactured by hot rolling, hot leveling after the hot rolling, air cooling after 
the hot leveling until complete transformation of the microstructure occurs, and 
tempering after the air cooling to lower hardness of the plate to about 277 to about 
311 BHN, the steel alloy comprising: about 0.16 p e rc e nt to about 0.2 p e rc e nt by 
weight carbon; about 0.6 percent to about 0.9 percent by weight manganese; a 
maximum of 0.02 percent by weight phosphorous; a maximum of 0.02 p e rc e nt by 
w e ight su l fur; from about 0.25 percent to about 0.45 percent by weight silicon; from 
about 2.3 p e rc e nt to about 2.7 p e rc e nt by w e ight chrom i um; a maximum of 0.2 
percent by weight nickel; a maximum of 0.15 percent by weight copper; a maximum 
of 0.1 p e rc e nt by w e ight molybd e num; from about 0.015 percent to about 0.03 
percent by weight aluminum ; and th e ba l anc e being iron with trace amounts of 
ordinar il y pr e s e nt elomonts . 

2. (Currently Amended) The plastic mold tooling man i fold of claim 1 
wherein the alloy has a hardness within the range of from about 290 277 to about 
300 344 BHN and the plastic mold tooling comprising a mold base . 
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3. (Currently Amended) A hot rolled and tempered plastic mold tool of a 
boron-free A tool steel alloy, the alloy being comprised of from about 0.16 perc e nt to 
about 0.2 p o rcont by weight carbon, from about 0.6 percent to about 0.9 percent by 
weight manganese, a maximum of 0.02 percent by weight phosphorous, a max i mum 
of 0.02 perc e nt by we i ght su l fur, from about 0.25 percent to about 0.45 percent by 
weight silicon, from about 2.3 p e rcent to about 2.7 p e rcent by w e ight chromium, a 
maximum of 0.2 percent by weight nickel, a maximum of 0.15 percent by weight 
copper, a maximum of 0.1 p e rc e nt by w e ight mo l ybd e num, from about 0.015 percent 
to about 0.03 percent by weight aluminum and tho ba l ance boing iron with r e sidual 
i mpur i t i es wherein the alloy has a hardness within the range of from about 277 to 
about 311 BHN. 

4. (Currently Amended) The plastic mold tool sto ol al l oy of claim 3 
wherein the steel alloy includes carbon is in a range of from about 0.17 to about 0.19 
percent by weight. 

5. (Currently Amended) The plastic mold tool st ool al l oy of claim 4 
wherein the carbon is about 0.18 percent by weight. 

6. (Currently Amended) The plastic mold tool st eel a l loy of claim 3 
wherein the manganese is in a range of from about 0.7 to about 0.8 percent by 
weight. 
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7. (Currently Amended) The plastic mold tool stool al l oy of claim 6 
wherein the manganese is about 0.75 percent by weight. 

8. (Currently Amended) The plastic mold tool st ee l a l loy of claim 3 
wherein the silicon is in a range of from about 0.3 to about 0.4 percent by weight. 

9. (Currently Amended) The plastic mold tool ste el a ll oy of claim 8 
wherein the silicon is about 0.35 percent by weight. 

10. (Currently Amended) The plastic mold tool stoel a l loy of claim 3 
wherein the alloy includes chromium is in a range of from about 2.4 to about 2.6 
percent by weight. 

1 1 . (Currently Amended) The plastic mold tool stool a ll oy of claim 1 0 
wherein the chromium is about 2.5 percent by weight. 

12. (Currently Amended) The plastic mold tool stoo l a ll oy of claim 3 
wherein the plastic mold tool is a mold base a l uminum is about 0.02 p e rc e nt by 
w e ight . 

13. (Currently Amended) A hot rolled and tempered plastic mold tool of a 
boron-free A tool steel alloy, the alloy consisting essentially of from about Ot4€ 
poroont to about 0.2 perc e nt by weight carbon, from about 0.6 percent to about 0.9 
percent by weight manganese, a maximum of 0.02 percent by weight phosphorous, 
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a maximum of 0.02 p e rc e nt by w e ight sulfur, from about 0.25 percent to about 0.45 
percent by weight silicon, from about 2.3 p e rc e nt to about 2.7 percent by weight 
chrom i um, a maximum of 0.2 percent by weight nickel, a maximum of 0.15 percent 
by weight copper, a max i mum of 0.1 p e rc e nt by w e ight mo l ybd e num, from about 
0.015 percent to about 0.03 percent by weight aluminum and th e balanc e being i ron 
w i th r e s i dua l i mpur i t ie s wherein the alloy has a hardness within the range of from 
about 277 to about 311 BHN. 

14. (Currently Amended) The plastic mold tool stool al l oy of claim 13 
wherein the steel alloy includes carbon is in a range of from about 0.17 to about 0.18 
percent by weight. 

15. (Currently Amended) The plastic mold tool ot ool a l loy of claim 13 
wherein the manganese is in a range of from about 0.7 to about 0.8 percent by 
weight. 

16. (Currently Amended) The plastic mold tool st eel a l loy of claim 13 
wherein the silicon is in a range of from about 0.3 to about 0.4 percent by weight. 

1 7. (Currently Amended) The plastic mold tool otool a l loy of claim 1 3 
wherein the alloy includes chromium is in a range of from about 2.4 to about 2.6 
percent by weight. 



18. 



(Currently Amended) The plastic mold tool otoo l a ll oy of claim 13 
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wherein the plastic mold tool is a mold base alum i num is about 0.02 p e rc e nt by 
we i ght . 

1 9. (Currently Amended) A process for manufacturing a hot rolled and 
tempered plastic mold tool from the a boron-free tool steel alloy having th e 
composit i on c l aim e d in claim 1 , the process comprising the steps of: a) pr e par i ng a 
mat e ria l charg e ; b) m e lt i ng th e mat e ria l charg e in an el ectr i c furnac e ; and c) l ad le 
r e fining the m el t e d mat e ria l to r e mov e impur i ti e s and homog e n i z e th e m el t e d 
mat e ria l ; d) r e moving gas e s from th e m el t e d mat e ria l by vacuum degassing, e ) 
pour i ng th e m el t e d mat e rial into ingot mo l ds us i ng an argon sh i eld; f) shaping the 
mat e r i a l tool steel alloy by hot rolling or forging into a desir e d shap e of th e tool hot 
rolled plate using a hot rolling mill ; g) hot leveling the st eel aft e r ro ll ing hot rolled 
plate while the hot rolled plate is still on the hot rolling mill : cooling the hot leveled 
plate steel by free air cooling to a temperature below about 600 ° F.; and i ) tempering 
the tool air cooled plate to a harn e ss hardness in the range of from about 277 to 
about 311 BHN and forming the tempered air cooled plate into plastic mold tooling . 

20. (Currently Amended) The A process of claim 19. comprising fof 
manufactur i ng a tool from th e alloy hav i ng th e composition cla i mod in c l a i m 13, th e 
proc e ss compris i ng th e st e ps of: a) preparing a material charge; b) melting the 
material charge in an electric furnace; and c) ladle refining the melted material to 
remove impurities and homogenize the melted material; removing gases from the 
melted material by vacuum degassing, e} argon shield pouring the melted material 
into a mold and shaping the cast tool steel alloy in ante a rolling mill using an argon 
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shield; f) shaping th e mat e r i a l by rolling i nto a desir e d shapo of th e tool; g) x hot 
leveling the tool steel alloy after rolling; b) cooling the tool steel alloy by free air 
cooling to a temperature below about 600.degree. F.; and i) tempering the tool steel 
alloy to a harn e ss hardness in the range of from about 277 to about 31 1 BHN. 

21 . (New) The process of claim 19, wherein the tool steel includes about 
0.6 to about 0.9 percent by weight manganese, a maximum of 0.02 percent by 
weight phosphorous, from about 0.25 percent to about 0.45 percent by weight 
silicon, a maximum of 0.2 percent by weight nickel, a maximum of 0.15 percent by 
weight copper, and from about 0.015 percent to about 0.03 percent by weight 
aluminum. 

22. (New) The process of claim 19, wherein the air cooled plate has a 
hardness higher than that desired for the mold tooling and the tempering lowers the 
hardness to the desired hardness for the mold tooling. 

23. (New) The process of claim 19, wherein the tool steel is melted and 
cast into a mold, cooled and reheated prior to the hot rolling step. 

24. (New) The process of claim 19, wherein the tool steel is formed into a 
mold base. 

25. (New) The process of claim 19, wherein the free air cooling comprises 
cooling the hot leveled plate on a rigid cooling table so as to obtain a flat and wrinkle 
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free plate which is not moved or lifted until the hot leveled plate is cooled below 600 
°F, the hot leveling and free air cooling thereby producing an air cooled plate free of 
residual bending stresses associated with low temperature leveling and flattening 
operations. 

26. (New) A method of forming plastic injected parts using plastic mold 
tooling comprising mold bases connected to a manifold wherein one or more parts of 
the plastic mold tooling comprise the plastic mold tooling of claim 1, the method 
comprising mating the mold bases to form a mold cavity and injecting molten plastic 
through the manifold and into the mold cavity. 

27. (New) The method of claim 26, further comprising machining the mold 
cavity in the mold bases. 



